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DOOPOODED 
To the Re ADER. 


} Aving for many gears taker diligent 
Sh notice of the Dirrnal Motions of the 
| Heavens ,, and how'the Sin, Moon, 
and Stars did daily paſi , ani appear 
to be South once in. 24 Fours , at all 
the reſpeFive Meridians in the world: 
I did apprehend: that there might" be 
OO 3” » cortrived an Tnſtrinment whith would 
readily diſtingniſh to all men at what perticular Meridian 
and Longitude they were at in all parts : And ſo did at lafÞ 
after many alterations and examinations complete this Tn- 
ſtrument , now called, 'A-Light to the Longitude ; which 
doth in a plain and facil way ſpeedily Anſwer all Aſtrono- 
mical PrebOſitions concerning the Sun, Moon, and Stars , 
oniy by turning the upper Plain repreſenting the Heavens 
or Terreſtrial Globe , without the knowledge of the drF&rine 
of Spherical Triangles , which m7, 
to : Alſo by frequent pradice and alittle Inſtru@ion in uſing 
this Inſtrument, all the Conſtellations and. fixed Stars. i 
the heavens are readily found out and knann in all I 
at any hour of the Night , very belpfulto\praifical-Scatnew 
inthe Art of Navigation, atrd being jbynerh withothedtrae: 
nature and way of the turning this Inſtrument , 1 ſuppoſe 
they will ſpeedily find at what PRE Meridian they are 
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To the Reader. 
at , which is indeed true Aſtronomical ,- Geographical, 
and Hydrographical Longitude, andis not the meaſuring 
of. Diſtances betwixt any two Meridians by Pendulums , 
Sand-glaſſes, Water-glafſes, &c, but offereth to find 
under which of the 360 Meridigns all Iſiauds, Head lands, 
Main-Lands ,. Cities| and\Tomns are truly Situated and 
Placec , againſt which there hath been mmch oppoſition en- 
devouring to darken and put out this Light to the Longi- 
tude : But there was a perſon ( very well known to moſi 
Navigators) which ſtood in the Gap , and defended it from 
being quite extinguiſhed, whoſe further Study and endevors 
T1 doubt not but will daily add more and more Light to this 
matter , until at laſt praFical Sea-men' gain the honour , 
and bring home their undeniable Proofepieces , and put an 
end to all Obje&ions 5 And ſo for preſent T leave all my ex- 
devours to your favourable ConſtruFion , hoping they will 
prove worthy of your. Acceptance, and in time beneficial to. 
men, 


Your, Friend 
Ro. Theakez. 


ET 
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F there be any ove that defireth to be more fully inftruted in the 
uſe of this Inſtrument , they may repair unto Charles Saltonſtall 
Pablick Profeſſor and Teacher of the Mathematicks , living meer 
5be.Poſtern-gate on Eaſt-Tower-kull , who will ſati5fic their deſires. 


Tie 


The full Deſcription of an Inſtrument lately In- 
vented by Robert Theaker , but now upon bis 
requeſt explained , and the manifold Uſes 

' thereof written for the general good, by Charles 
Saltonſtal , - Profeſſor and PraSitioner of the 

Mathematick,, neer tbe Poſtern-gate on Eaſt- 

Tower-hill. | 


HIS Inſtrument confiſteth of two Plains , 
& the lowermoſt reprelenteth the Terreftriat 
$$ Globe, and flandeth fix'd, and ts not to be 
removed atall , and thereupon is delinea- 
ted and drawn three diſtin hour Circles; 
the outwardmoſt Circle is divided into 24 
Hours, ending at Y Aries, and numbred 
p into the Faſt with 1, 2, 3, 4, &c. until the. 

whole Circle be counted round about to 24. 
hours ending again at Y Aries where it ficft began. In this hour 
Circleis reckoned the right Aſcenſion of the Sun ot fixed Stars, ac- 
cording to time,or in Hours and:Minutes; The next, or ſecond hour 
Circle I call Y Aries bowr-( ircle , becaufe Y Aries flands there 
' þerwixt 24 hours in A outward hour-Circle, and 12 hours in the 
inward or third hour-Ciztcle , and this hour-Circle is numbred 
from 1 2. of the Clock at Noon the Meridian of London, ittto the 
Weſt, with, 2, 3, 4c. to 12 of the Clock at Night ; and 
f:om thence back agiin with x, 2, 3-4, &s. to. 12. of the Clock 
at Noon the Meridian of Loudon , where it firſt bevan ; now in this 
hour-Circle is reckoned the. time of Sun-Rifing or Setting, the 
hour of any fixed Stars Rifing or Setting, and coming to the Sort?, 
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a5 hereafter in the uſe of this Inſtrumentwill more evidently ap- 
pear; The thicd hour-Circle beginneth at Y Aries with 1.2 of 
Clock the beginning and ending of all Longitude in the EquinoQtial, 
where is alſo placed 360degrees, and is numbredinto the Weſt, 
With 1, 2, 3, 4, &e. to12 of the Clock, and from thence back 
again with 1,2, 3, 4@c.to.12 of the Clock where it ficlt,began, 
Y Ares; In this Circle is reckoned the difference. of time, as 
hereafter. will amply appear ; The next and innermoſt Circle 
drawn upon this fixed Plain repreſenting be Terrz{trial Globe 1s 
the EquinoCtial beginning and ending at Y 41es with 360 degrees, 
'Numbred into the Eaſt with 10, 20, 30, &c. untif it be'counted 
round about, and then concladeth again with ;60 degrees' where 
it fir began , the beginningand ending of all Longitude ypon the 
Earth ; Then upon this lower fixed plain repreſenting the Terreftial 
Globe, there are drawn at every tenth degree from the Equinoctial, 
ſtraight Lines, all meeting inthe Centre, which is here in this 
ProjeRion counted the Pole of the World ; then from that Cen- 
tre or Pole , at every ten degrees Latitude or - Breadth from the 
EquinoRial, there is. drawn a Concentrick Circle, which are 
numbred by Tens from the FquinoQtial in this manner , 10, 20, 
30, 40, Cc. concluding with go degrees in the Centre, or Pole , 
all graduated upon a moving Meridian turning about in the Centre , 
which is here counted the Pole of the World, by which means the 
Latitude of all places upon the Terreſtial Globe are readily diſ- 
covered and made known ; Then there are alſo two ſmall Pro. 
tractors repreſented containing the 32 points of the Compaſs upon 
th's fixed Plain , which may be made of Braſs, Horn, ar Paſt- 
board at pleaſare , by which means all Courſes and Bearings be- 
twixt place and place according to- the Terreſtriat, Globe , thus 
projefed in Plano , wherein you may readilff find the Latitude , 
Longitude, Courſe , and Diſtance, betwixt any two places haw- 
ſoever fituated upon the Terreſtrial Globe =, And by the Applica- 
tion of the uppet Moving or Turning Plain reprefentung the Cele- 
ftiab Globe ,, many excellent Matters, - Operations and, Conclu- 
fons in Aſtronomy are readily performed, and plainly demon- 
ficatedaccording to the Motions of the Heavens , as will be here- 
after amply manifeſted, Js 
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| 4S 
The Deſcription of the Upper Moving-Sphere or Plain, 
repreſenting the Celeſtial Globe. | 

N this Upper Moving Plain or Sphere , upon the outward edg - 
there is drawn the Circle of Months numbred by tens, contza- 
ry to the Diurnal Motion,placing alwayes the tenth day of Adarch 
at Y 4ries, by which means you may there find any day of the 
year;you defire.,, and ſo know the exact time of the Sun or Stars _ 
Rifing , Setting , and coming to the South , as hereafter will am- 
ply appear : The n2xt and innermoſt Circle deſcribed upon that. 
Moving Plain , or Sphece , is the EquinoRQial Circle 
umbred by 10 degrees, 20, 30,40, bc. into tha Eaſt, until 
you count round about to Y Artes again , and there end and finiſh 
with 360-deerees.,” where you firlt began , in the ſame manner as 
the EquinoGQial is numbred and deſcribed on the lower fixed Plain; 
And from. this EquinoQial is reckoned the Sun or Stars.Declina- 
tion , upon another moving Meridian called an ndew , placed 
and turned about inthe. Centre of this upper moving-Plain,, as: 
hereafteriin uſe will facilly appear ; Then upon this upper Moving 
Sphere or Plain there is deſcribed uhe Ecliptick Circle , being the 
path:-way of the Sun,andis numbred from V Aries inthe N | 
Signs with 10 degrees, 20 degrees, andthen 30 degrees, and then 
beginning again from&,with zo degr. 20 degr. 8 then 30 degr, and 
om the Sino FrangAn numbring again'from It Gem; 10 degrees, 
29 deorees, and 30 degrees to-S. (,axcer ; attributing-and allow- 
ing to each-Sign 3o degrees ; :and 10 in the ſame magner are the 
Southern Signs murabred,beginaing from =. Libra with 106 degrees, 
20 degrees, and then 3o degrees ,z..amgithen beginning again from 
W-Scorpio., with 10 degre2s, 20 deyrees , and then 30 degrees, 
&c. reckoning (till on in the ſame manner , until you haye coun- 
ted round about and return again to ® Aries, where you firſt be- 
oan 7 keeping the ſame order as you did in the Northern Signes ,. 
allowing 3o degrees to each Sign; And on this Moving Plain there: 
i2\6 a fmaller Circle deſcribed repreſenting the Tropicks of 5 
Cancer and vp Capricors touching the Ecliptick in*the firſt minute: 
of 5 Cancer and VW Capricorn; Cancer ſhewing that the Sun's 


oreateſt Declination North., is 23 degrees 30 Minutes ; and wp 
Capricorn. 
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Capricorn ſbeweth the Sun's greateſt declination South is alſo 23 
degrees and 3o minutes, the Tropicks only ing the turn- 
pointsin the Ecliptick, as the word: {iemfies, . declaring and ſer- 
ting bounc's to the Sun's greateſt Declinations North or South, not 
to exceed 2 3 devrees, 30 minutes, but muſt then turn back again, 
The:e is al:o belonging to this moving Plain , + mace Wer 
Celettial Globe , a Moving Meridian 1 call an Zzdex, graduated 
both wayes from the EquinoRial , numbred with x q degrees, 20, 
30, 40; &c, concluding with go degrees in the Centre or Pole of 
the Wo:1d, and the whole graduated Moving Meridian is exaftly 
in length equal to the Diameter of the EquinoRill deſcribed on 
that upper Moving Plain, and the other parts of this Moving 


Meridian or Index, , which are beyond or without the Gradua 


parts, ſerveth to cut the Circle of Months, the hour-Circles and 
Equino&tial deſcribed, on the fixedor lower Plain, as the Caſe (af 


tequire. Laſtly, there is placed upon this Upper Sphere or 'Mo- 
Fing Plain, a Turning Horizon in the Cs Inlag to .draw all 
Pannoles thereupon , and may be fitted'for any Latitude required, 


having two Indexes thereunto belonging , the Longer {dex to be 
applied for the Rifing or Setting! of the Sun', when he is' in the 
Northern Signs : or for the waar, Kikns » and Setting of the 
Northern Stars , and the ſhorter Judex is to be applied to the Me. 
ridian for the Riſing , Setting , and Southing the Southern Stars , 
or for the Sun when the Sun is in the Southern Signs. Theſe are all - 
the parts _ rrp wean" on beef ara fixed Plain ce- 
p Terreftrial Glodezas al{o the Moving Upper Sphere, 
or Plain , repreſenting the Celeſtial Globe , which Fein well 
underſtood, and rightly applyed, will pe:form many excellent 
things in Mavigetion and Afrongmy, 


Having 
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Heving -the day of the. Month known. To find the Sun's 
 Detlination, his place Sign, and Degree in the Echiptick , 
and his right Aſcenſion in Degrees and Minutes or int 
Hours and Minutes, | 


Heſe propoſitions are all readily wrought by this Inſtrument 

- by the Ciccles deſcribed on the uppermoſt plain repreſenting 
the Celeſtial Globe, and by the outwardmoſt hour-Circle in the 
lower plain repreſenting the Terreſtrial Globe, between the Equi- 
noRial and the Center which is the Pole of the World firſt then 
ſay, turn th? uppermglt Sphere, being the Celeſtial Globe, untzil 
T Aries taere agree with Y Arzes in the lowermoſt Shere repre- 
 ſenting the Terrelirial Globe , then bring the moving Meridian or 
Index to the day of the Moneth wherein you deſire to know any of 
theſe ſeveral propoſitions, and you will then find chat the diſtance at 
that cime in the upper plain betwixt the Equino&ial &the Ecliptick, 
reckoned in the- moving Meridian. or Index, is the Sun's declina-, 
tion ; and the point or place cut inthe Ecliptick at the ſame time 
by the ſame moving Meridian or Index , ſheweth' the Sign, 
Degree, and Minute that the Sun is'in at that time. And the 

ree and Minute then cutin the EquinoGtial, by the ſame move- 
ing Meridian or Index,ſheweth the Sun's right Aſcenſion in Degrees 
and-Mfinutes, and then irr the- ontwardmott Hour-Circle on the 7 
| lower plain the ſame. moving Meridian or Index ſheweth the | 
Sun's right Aſcenfion in time or Hours and Minutes. S@the 234 day 
of Febraary you will find by this Inftrument that the Sun" hath 
6 Degrees South declination, his place and Sign in' the Ecliptick 
1 5 Degrees of X Piſces one of the Southern Signs, his right Aſcen- 
fion in Devrees 346 Degrees, whoſe complementto a whole Circle 
iS 14. Degrees, the diſtance from Y* eAries the next EquinoQtial 
point, and the time: of the Sun's right Aſcenſion is in-Hours and 
Minutes 2 3—4, and the complement from VY Arjezintime is 56 
Minutes, . 

So in the ſame manner, the 2 oth day of April, if you. defire to 
know the Sun's Declination , his place, Sign, and Degree in the 
Ecliptick, his right Aſcenfion, in Degrees and Minutes, as alſo ig 
Hours and Minutes ; fix this Inſtrument in all reſpeRs as Acct 
B | makins 
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making Y Aries inthe upper plain and Y Aries inthe lower ptain 
_ to ſtand right againlt each other , and then bring the moving 
Meridian or Index to the 2oth day of Aprill, and you will then 
find the Suns declination is 15 degrees North, . his place irr the 
Ecliptick 10—8 Degrees eight Minuts of & Taww, his right 
Aſcenſion in Degrees from Aries ; the next EquinoRial point is 38 
degrees, which in time is 2—32 Hours thirty two Minutes, as 
appeareth in the outwardmoſt hour-Circle in the lower plain, 
where the moving Meridian cutteth, 

4 ' So the 31 day of May you will find the Sur's declination 23-16 
Degrees and ten Minutes North,his place in the Ecliptick 1 9—5 0 
nineteen Degrees and 50 Minuts of Tt Gems», his right Aſcenſion 
78 Degrees. from Y which in time is 5—12 Hours and twelve 
Minutes, as appeareth in the lowermoſt outward hour Circle, and ſo 
in the ſame manner all ſorts of propoſitions of the like Nature. 

Note all theſe five propofittons : that is to ſay, the Sun's decli- 
nation, the Sun's place, the Degree and Sign, which the Sun is in 
every day , the Sun's right Aſcenſion in Degrees, the Sun's right 
Aſcenfion in Hours, and Minutes, are all anſwered at one opera- 
tion , only by bringing. the moving Meridian or Index to the 
day of the Moneth, which is an exceeding great diſpatch, and will 
prove very profitable in Aſtronomical pradtices. 


= as — * 


The Sun's place in: the Ecliptick being krown, to find the 
Hour and Minute of the 8un's Rihoug or Setting any day 
of the Tear, 1 


= Sun's place being found by this Inftrument, as hath been 
formerly taught ; bring the longeſt Index of the Horizontal 
plain having nothing but the pannage thereon graduated unto x 2 
a clock in Y Aries hour-Circk, the ſame Index then cutting 20 
Degrees of longitude in the lowexmolt plain, the longitude of the 
City of- London, 'and there keep that Horizontal Index faft , and 
then turn the upper moving plain, repreſenting the Celeftial 
Globe, untilf the place of the Snnin the Ecliptick come exaRtly 
-to the plain Horizon, at which ed? interjeRting or touch print 

eep 
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keep the Eclipeick farſt , and then bring the moving Meridian or 
Index to that interſeAion, made by the meeting of the Sun in that 

int in the Horizon,and then at that time in the Ealt Hemiſphere 
fa Y Aries hour-Circle , you will find the moving Meridian doth 
there cut the Hour and Minute of Sun cifing,and in the Weſt He+ 
miſphere, the other end of the moving Meridian in Y Aries hour- 
Circle doth at the ſame time ſhey the Hour and Minute of Sun 
Setting ; alio at the ſame time the moving Meridian will ſhew 
the Sun's declination in the moving Meridian and day of the 
Month in the Circle of daies and Months , whether the Sun be 
either in any of the Northern Signs or Southern Signs. 

So the Sun being in the fickt Minute of & Tawrmbting the longeſt 
Index of the Horizon to 12 Hours and 20 Degrees in the lower- 
moſt fixed plainzand there keep that Index faſt; then turn about the 
_ moving Sphere untill the firſt Minute of & Tawrm in the 

iptick interſect, couch or joyneth withy the edge of the plain 
Horizon,and there hold all faſt cogether, and then bring the move- 
ing Meridian or Index to that point or interſe&ion in the Horizon, 
& one end in Y Artes hourCircle in the Eaſt Hemiſphere will ſhew 
th2 Sun Riſeth then at 5 aclock in the Morning z and the other 
end at the ſame time in the Weſt Semicircle of the Sphere in 
V Aries hour-Ciccle will (hey the Sun then Setteth at7 a clock 
in the Afternoon. Note when you would know the time of Sun 
Rifing, you mult count the hour from 12 in Y Aries hour-Ciccle 
backwards calling 11 one,ro two,g three 8 four,7 five,s bx,5 
ſeven &c. or having the hour of Sun Setting if you ſubRra& that 
from x 2,there will reſt the hour of Sun Riſing : ſo if the Sun Riſeth 
at 5 that ſubſtraed from 12 reſteth 7 a clock for Sun Setting,or if 
the Sun Setteth at 7 a clock that ſubftraQted from 1 2 reſfteth 5 
hoars for the time of Sun Rifing. Alſo now at the ſame time that 
end of the moving Meridian or Index which cuts the Sun's place 
brought to the Horizon in the Circle of daies and months, will 
ſhew that it is now the toth day of eAprill,and that the Sun hath 
now x1 Degrees and 35 minuts North declination accounted in 
the moving Meridian or Index. 

So in the ſame manner the 2o day of October,the Sun being then 
in the 7 Degree of " Scorpuo, by this, Inſtrument, as hath been 
formerly taught,you yrill find the Sun Riſeth at 7 a clock 13 _ 

B 2 pa 


_— 
> ” 


- £8] LY 
| inthe morningand Setteth at 4 a clock 47 minutes paſt in the 
CO and —_ Circle of Months the movigg Meridian will 
thew then that it is the 20 day of OFober, and at the ſame time on 
the moving Meridian or Index you will fee the Sun hath 14 
Degrees South declination; and io-in the ſame manner you may 
 fkdall theſe ſeveral propofitions : the Sun being in any Sign and 
Degree in the Ecliptick, in all which you. may facilly perceive, 
very grear expedition - and diſpatch, which will prove vecy uſefull 
to all praRical Sea-men, and ſuch as have 6ccalion to inquire ints 
theſe Aſtronomical caſes. 


—_ — 


To find any fixed Stars Declination, right Aſcenſion in 
Degrees and Minntes,or in Hours and Minutes,his place, 
Sign, and Degree, or Longitude in the Ecliptick ,and day 
of the Month belomging to that Star, 


ym propoſitions are all readily wrought by this Inftrument, 
by the application of the great Circles, deſcribed on the 
uppermoſt moving Sphere or plain repreſenting the Terreſtrial 
Globe, and by the moving Meridian or Index thereon placed, 
with the help of the outwardmoſt honr-Circle placed onthe lower 
fixed plain repreſenting the Terreſtrial Globe z for if you turn the 
upper plain untill V Ares in that plairt agree or point direQly 
with Y Aries in the lower fixed plain repreſenting the Terreftrial 
Globe,and there hold it faft,and then bring the moving Meridian 
or Index to that Star whereof you defireto know the declination , 
right Aſcenſion in Degrees or Time , his place and Degree or 
longitude in the Eclipnick, with the day of the Month belonging to 
that Star, and there alſo hold that moving Meridian faſt ; and you 
will then find in the moving Meridian that the diftance betwixt 
the Equino&tial and the Star 1s his declination, the Degr tin 
the EquinoGial his right Aſcenſion in Degrees, and the cut 
by the ſame moving Meridian or Index at the ſame time in the 
outwardmoſt hour=Circle upon the lewermoſt fixed plain ſheweth 
his righe Aſcenſion in hours and minutes; alſo at the ſame time this 
moving Meridian: or Index doth then cut in the Ecliptick the 

| | Flace, 
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tace,Sign, Degree, and longitude of that Star : and laftly, this 
—oviaioe dock then ſhew in theCurcle of months ena of 
thae month belonging to thar Star wherein all theſe Aſtronomical 
effeRs, caſes, and concluſions come to pals, _ | 
Soif you Sfire at any time to knoy the declination,right Aſcen- 
fion in Degrees and Time, the:-place, Sign, Degree, and longitu 
of ch2 fixed Star called Orvau's left. ſhoulder ; Firkt turn the upper 
plain unull Y Aries in that movingplain be right againli Y Aries 
tn the lower fixed : 205 there keep them tagether , then bring, 
the moving Meridian or Index unta:the Star called Ories's leit 
ſhoulder, and there alſo Ray and hold falt that moving Meridian, 
and then you; will readily find the diftance- betwezn that Star and 
the EquinoRial reckon:din the moving. Meridian: is-6 Degrees, 
which is his declination, North; and the ſame moving Meridian 
will then at the ſame time cut 77 Degrees inthe EquinoRial,which 
is his right Aſcenſion in Degrees, —_ o at the ſame time cutteth- 
1m the outward hour Circle on the fixed plain 5, hours and 8 minutes,. 
which is his right Aſcenſion 1n time ;. andin the Ecliptick the ſame 
moving Meridian at the ſame time cutteth.y8 of x Geri which: 
1s his place or longitude; and laſtly,the ſame Index at the ſame time 
inthe Circle of Months ſheweth. that it is the 29th day of Aa, 
all which by this Inftcument is apparently maniteſted at one and 
the ſams time, whichis a notable difpatch, and worthy of obſer- 
vation. $0 again in. the-ſame marmer,if you defire to find a theſe 
ARronomical propoſitions conceraing- the Star called the' Grea? 
Dog, move as betore the upper plain untill Y eAries there Rand 
right againſt Y . Aries in the Tower fixed plain, then bring the 
moving- Aferidian or Index to the Star. called the Gree: Py ; 
and-you find the dittance betwixt that Star and the Equinodttal 
reckonedin the moving Merridian, is 16 Degrees 32 minutes, 
which is his declination South, and at.the ſame time” this moving 
Meridian in the EquinoQial {heweth: his right AſcenGon is 98 
Degrees,and in the outwar@hour-Circle in the fixed plain ſhewerh 
6 hours 32 minutes is the Great. Dog's right Aſcenſiqn in time: and 
then laſtly cuts in the . Ecliptick 7 Degrees of. & Cancer -whichis 
the Grear Dog's place or longitude, and inthe Circle of Months 
x7 day 2 minuts of Fure , and ſo of all other Stars whatſoever. 
ns Ve, 
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To find, every day in the Tear, when any of the fixed Stars 


comes to the South, % 


Þ*: bring the movins Meridian or Index to 12 hours in the 
lower fixed plain in Y Aries hour-Circle,then the ſame Index 
at the ſame tie will alo cut 2o Degrees in the 
EquinoCtial, deſcribed on the lower fixed plain, which is in this 
projetion accounted the longitude of the City of London, and 
there keeping the moving Meridian faſt , turn the upper plain 
repreſenting the Celeſtial Globe untill the moving Meridian 
alſo cut the Starr which you defire to know at what time it comes 
to be South,and there keep the Star faſt, and then turn the moving 
Index or Meridian to the day of any Month,and in Y Aries hour- 
Circle the ſame moving Meridian will ſhew the hour when that 
Star cometh to the South. | 

So the Star called the Greae Dog being brought to ſtand right 
againſt 12 hours and 20 Degrees in the lower fixed plain, and there 
kept faſt, and then if you turn the moving Index- or Meridian ts 
the firſt day of Fanwary,the ſame Index will then ſhew in Y Aries 
hour - Circle x1 a clock at night at which hour the Stat 
called the Greaxt Dog cometh to the South; and if you 
then 'keep the Inftrumenc unaltred, and turn the ſame moving 
Meridian to the firſt day of November , the Index then in Y Aries 
hour-Circle will ſhew 3 a clock 24 minut#in the morning,which is 
the time when the Great Dog cometh to the South : and on the firſt 
day of December the Index theweth 1 a clock 16 minates in the 
morning for the hour when the Grear-Dog cometh to the <outh, 

So inthe ſame manner,if you would know when the Star called 
Orion's left ſhoulder cometh to the South, that Star brought to 12 
hours and 20 Negrees in the-lowermoſt fixed plain, the longitude of 
London as before, the moving Meridian brought to the firſt day 
cy will ſhew 9 a clock 37 minuts paſt in the afternoon, 

t 


and then the Star called Oriew's left ſhonlder cometh to the South, 


To 


<a. 


[221} : 


To find, every day in the Tear, phen any of the fixed Stars 
Riſeth or Setteth. 


Ere in this caſe, if it be a Star that hath North declination, ' 
bring th longeſt Index of the moving Horizon , to 12 8 
clock in Y Ares hour-Circle, which will then alſo cut the fixed 
Equino&tial 2o Degrees,the Longitude of the City of Lowdew accor- 
ding to this proje&ion : but if it be a Star that hath South declina- 
tion then bring the ſhorteft Index of the moving Horizon , to 12 
a clock in Y Aries bour-Circle and 20 Degrees in the lowerm oft 
fixed EquinoRtial as before, and there keep the Horizontal Index 
faltand turn the upper moving Sphere, orplain repreſenting the 
Celeftial Globe, untill the Star, the time of whoſe Rifingyou defice 
to know. come exatly to touch the Circular edge of thz 
moving Horizon in the Eaſt. Semicixcte of the moving Sphere ; 
or if youdefire to know the time of the'Stars ſetting, turn the 
whole moving Sphere or plain untill tae Star come to. the Circular 
eds of the moving Horizon in th2 Weſt Senicircle of the 
moving $phere ; I call the Eaſt Semicircle that which is conteined 
betwixt Y Aries and = Libra, the Ecliptick having thereon placed 
the {x Northern Signs viz, Y Aris, & Taurm, It Gemini , 
S Cancer, I5 Leo, vy Virgo, andin the Circle of months, April, 
May, June, July, ra. September ; and the other Semicircle 
berwixt Y Aries, and = Libra contein th? Southern Signs and the 
Circle of months, March, Febrnary, Tannery December, November, 
I call the Weſt Semicircie : and in the Eaſt Semicircle I alwaies 
contein the Sun or Stars Riſing , and in the Weff the Sun or Stars 
Setting : now the Star thus Rated keep all, turn th? moving Index 
or Meridian to the day jn the Circle of month wherein you defire 
to know the time of that Stars Riſing or ſetting,and the ſame Index 
at the ſame time will ſhew in Y Aries hour-Circle, the time of 
that Stars Riſing, if the Star touch thz Horrizontal edg in the 
Eaſt Semicircte, or in Y Arzes haur-Citrcle,. will ſhew the time of 
the Stars Setting if the-Stgr touch the edg of the moveins Horizon 
in the Weſt Semicitcle of the Spheer, 
So the Star called the Great Dog,if you defire to knory the time = 


[12]. 
his Riſing the to day of £ March , ( being the Star's declination is 
South) bring the ſhorteli index. of the adqving, Horizon to 1.2 of 
the Clock in Y Arzes hour Circ, and to 20 degrees in the lower 
fixed Equinoctial ; then keeping that Tadex there faſt , turn the 
whole moving Sphere or Plain unril the Star calſed the Great Dog 
come exactly ro the eds of the Horizon inthe Eaſt Semiciicle, 
and then'the moving [dex or Meridian brovehtw the vo diy of 
March, will hew in Y Aries hour-Circle, that the Great Dog 
Tiſeth at 1 of the Clock, 52 minutes'in the Afternoon, and ers 
ata 11 of the Clock and 8 minutes in the Afternoon , when the 
ot at th ed? of the Moving Horizon, in'the W<t Semi- 
circle. | F MERDOES 

And'after the ſame manner , if you defire to: know when the 
Star called Orioz's left ſhoulder rifeth or ſetteth the 10, day of 
March ; now becauſe the Star hath North declination , keep the 
longeſt /zdex of the moving Horizon on 12 of the Clock in Y 
Ares hour Circle , and 20 degrees in the lower fixed EquinoCtial 
4s before, then turn the upper Sphere or moving Plamm until the 
Star, called Or:on's left ſhoulder , come to the edg of the Horizon 
in the Ealt Semicircle , and there keeping all faft , bring the mo- 
ving Meridian to the xo day of March, and the fame Index in 
Aries hour Circle will ſhew that Orioz's left ſhoulder riſeth at 10 
of the.Clock and 40 minutes in 'the morning and if the ſame 
Star be brought to the edg of the moving Horizon , in the Weft 
Semicircle , and then ths moving Meridian brought-to the xo.” of 
March, the ſame Index will ſhew in Y Aries hour-Circke that the 
Orior's left ſhoulder ſets at 11 of the Clock and 40 minures in the 
Afternoon: and ſo of all others. 


—_—_— 


To find the Sun's Rifmeg orSetting the ſame way 4s-y0u find 
the Stars Riſing or Setting. 


Ormetrly it hath been ſhewed , that when the /mdex of the 
Horizon was placed upon the Meridian of” Londov, at 12 hours 
and 20 deorees Longitude in the lower fixed Plain, and-there kept 


fat , thenthe place of the Sun brought to the Horizon ,, and. the 
30 " Es moving 


o 
FT 
, 


F —\ FU > 
: " . 
- "_ 
—— — T9, nn 0 we, > Pan oo, 


#3 4 AI”; 


[13] 


moving Meridian to the day of the Month defired , one end of 
that Z»dex in the Eaſt Semicircle would then ſhew the time of Sun 
Riſing, -and the other the time of Sun Setting , but the Riſing and 
Setting of the fixed Stars could not be (o found ; for after the /n- 
dex of the Horizon was kept at the Meridian and Longitude of 
London , then the ſame Star was brought firſt to touch the Eaſt 
part of the Horizon , and then according to the day propoſed , the 
moving Meridian did in Y Arzes hour-Citcle ſhew the tingg of that 
Star's Riſing, and then the ſame Star brought again to touch the 
Weſt part of the Horizon, and the moving Meridian turned to the 
ſame day in Y Aries hour-Circle ſhewed the time of that Star's 
Setting ; So in the ſame manner,if you pleaſe, you may imploy the 
place of the Sun to the Eaſt part of the Horizon for his Riſing, and 
the Welt part for his Setting ; and the moving Meridian brought 
to the propeſed day, when thz Sun is at the Eaſt part of the Hort- 
zon, will in Y Aries hour-Circle ſhew the time of Sun Riſing;and 
on the ſame day,when the Sun cometh to the Weſt part of the Ho- 
rizon , the ſame moving Meridian in Y Aries hour-Circle will 
ſhew the time of Sun Setting : Provided alwayes if the Sun be in 
any of the Northern Signs , and ſo hath North declination , then 
you mult bring the loggeſt /»dex of the Horizon to x2 hours and 
20 degrees in the fixed Plain , the Longitude of London, and then 
proceed as before hath been taught : But if the Sun be in the South- 
ern Signs, and ſo hath South declination , then bring the ſhort- 
e ſt Index of the Horizon to 13 Hours and 20 degrees,in the lower 
fixed Plain,the Meridian and Longitude of Londox , and then pro- 
coy to.find the Riſing and Setting of the Sun upon the day propo- 
ed, 

So the 20 day of Apri!, the Sun's place being 10 degrees 12 
Minutes of & Taxrm ; now becauſe v 'Taxrzx: is one of the Nor- 
thern Signs , and ſo the Sun hath North: declination , bring the 
longeſt /»dex of the moving Horizon to 12 hours 20 degrees in 
the lower fixed Plain, the Meridian of Londen , then bring the 
Sun's place in the Ecliptick firſt ts the Eaſt part of the Horizon , 
and ſo keep all faſt , and then turn the moving Meridian to. the 
20 day of April, and it will then ſhew inY Ar:ieshour-Circle that 
the Sun Riſeth at 4 of the Clock 41 Minutes paſt in the morning, & 
Setteth at 7 of the Clock 41 minutes paſt in the Afternoon; Oct - 

: C you 


._ _ ._ 


you defire to know the 20 day of Oftobey, at what time the Sun 


Riſeth or Setteth, Now again, becauſe the "Sun's places 7 de- - 


ces of m Scorpio, one of the Southern Signs, aid fo. hath Sourh 

eclination , bring the ſhorteſt adex of the moving Horizon to 
x2 of the Clock and 2o degrees in the tower fixed Plain , and 
there keep it faftz. and then turn the upper moving Plain , until 
the Sun's place 7 degrees of m Scorp:o.come to the Eaſt part of the 
Horizon, and then the moving /zdex brought to: the 20 day of 
Oftober , will ſhew the un then Riieth at 7 of the Clock x 3 mi- 
nutes paſt in the morning, and ſets at 4 of the Clock 47 minutes 
palt in-the Afternoon ; which is a much. better way then to count 
one end of the Morning dex. to Cut the Hour of Snn ſetting, 
and the other end counted back from 2 in Aries hour Circle for 
the time of Sun Riſing , as hath been formerly taught ; Alſo by 
this means the whole moving = Plain repreſenting the celeſtial 
Globe , being turnedabout in this Diurnal Motion apon any day 
required , will ſhew the time of the Sun's Rifing or Setting, and 
alt the Stars Rifing , Setting , and coming to the South in order , 
from whence in Aſtronomy, many beneficial concluhons may be 
readily drawnz Secing this Inſtrument is ſo exat, and maketh 
ſuch extraordinary diſpatch anſwering manyMrieties all' at once , 
whith by proportionand the doctrine of Spherical Triangles, wilt 


. require lonver time, notwithſtanding the belp of the Logarithmes 


and Natural Signs provided in our dayes. 


” . _ 2A. 4 th at 


To find the Sun's Altitude every day of the year when he 
comes to the Meridian. 


Fs propoſition is very uſeful for all Seamen readily to ſet 


the ſhadow vein in obſervation at Sea to find the Latitude ;. 


Firſt then, if you turn the moving Meridian and ſhorter [xdex of 


the Horizon both together , to Y Ariezin the moving Plain , the * 


eds of the Horizon will then cut the moving Meridianin 38 de-« 
grees and-30\minutes, the height of the Sun upon the Meridian the 
to diy of Aarchin the Latitude of 51 degrees and zo minutes, 
andis allo the hzight of the EquinoRial in that Latitude = _ 3 

erefore 


» 

| [15] | 
Therefore at any time, if you add che Sun's declination when it is 
North , or ſubſtra it when it is South From 38 degrees and 30 
minutes, the height of the EquinoRial , it Will ſheiy the height of 
the Sun that day upon his Meridian ; ſo the 20 day of April! the 
Suns Declination 1s 15 degrees North , which added to the 38de- 
grees 3o minutes , ſheweth the Altitude of the Sun that day upon 
the Meridian is 5 3 degrees 30 minutes ; and the 18 of Oftober the 
Sun hath 1 3 degrees 30 minutes South declination , which ſubſtra- 
Qed from 38 degrees 3o minutes , refteth 25 degreet , which is 

the height of the Sun that day upon his Meridian here in the North 

Latitude of 51 degrees 3o minutes; and(o of all others, | 
; . 
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To find every day how many Degrees the Sun or Stars dip- 
peth or goeth under the Horizon at Midnight 5 Alſo to 
find the Amplitude of the Sun or Stars every day m the 

- gear at their Riſing or Setting. © 

. - 

"TIO find the Sun's Amplitude at his ribng or ſetting by this In- 

K frument ; there muſt alſo be provided a Riceight Ruler, to be 
employed ag occaſion ſhall require : Firſt then , when you defire 
to know the Sun's Amplitude, youmult ,grant the Diameter be- 
twixt YeAries and & Libra to repreſent the pyme vertical Circle, 
or Circle of the Eaſt and Welt , 'and the Quadrant from'V Aries 
to 90 degrees, reckoned in the EquinoQtial , the Quadrant of La- 
titudes and the Diameter, betwixt go.devrees , and 270 degrees, 
the Horizon Circle ; then having the Latitude of any place, and 
declination of the Fun, bring the moving Meridian to the Lati- 
tude , and there keep it faſt , then with a. pair of Compaſſes take 
the declination out of the EquinoRial being one of the great Cir- 
cles, andjoyn it to the point of Latitude , in the Quadrant of 

Latitudes towards Y* Aries, and then lay a freight Raler from 

that point parallel to the moving Meridian , which is held faſt at 

the point of Latitude , and then obſerve where the Ruler cuts or 
croſſeth the Diameter noiy repreſenting the Horizon; and then 
alſo obſerve under the Horizon where that ſtreight Ruler cuttzh the 


EquinoRial , and ſo many dgrees doth the Sun or Star dip or 20 
C 2 under 
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[16] 
under the Horizon or Midnight; then from the fame point in the 
Horizon, turn or lay the ftreight Ruler parallel to the prime verti- 
cal, and then in the EquinoCtial, being one of the great Circles, 
it will cut th: true Amplitude of the Sun or*Stars-, which is al- 
wayes the diſtance contained betwixt V Ares and that point (6. 
Cuk. x. 

So in the North Latitude of 51 degrees 30 minutes, the grea- 
teſt Declination of the Sun being 23. degrees, 3o minutes, if 
you bring the moving Index to 51 degrees 30 minutes inthe Qua- 
drant-of Latitude, and thereunto joyn the Declination 2 z degrees 
and zo minutes , and then from that point lay a ſtreight Ruler pa- 
rallgl tc the moving Meridian or 1ndex, it will cut under the 
Horizon in the EquinoRial 15 degrezs, and ſo much goeth the Sun 
then under the Horizon at Milnichr zalſo at the ſame time note the 
place or point cut in the Horizon by the ſame ftreightRuler,and then 
turn or lay the Ruler from that point in the Horizon pariltel to the 

-:me vertical, and where it cutteth the EquinoRial, the diſtance 
twixt Y} Arzes and that-point is the Amplitude , which here 
at this time appeareth to be 39 _—_— and 50 minutes , being the 
oreateſt Amplitude the Sun can poſſibly have here at London in the 
North Latitude of 5 1 degrees 3o minutes; And ſo in the ſame 
manner you may find the Amplitude of any of the fixed Stfrs at 
their rifing or ſetting, _—_ 

Note , If the Sun hath North declination , it is called: North 
Amplitude; and if"it hath. South declination , it is called South 
Amplitude, and the greater Latitude the greater Amplitude ; and 
ſo of the fixed Stars. 

Note alſo , Until the Sun be x $ degrees under the Horizon it is 
the (Tepnſculnn or Twilight ; therefore here at London when the 
Sun hath 2 3 deorees 3o minutes North declination , the Sun dip- + 
peth but 1 5 degrees under the Horizon; Therefore here at Condon 
at _ time , it.is not perfeR Night at all , but the Twilight con- 
tnueth, 
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To find at al Altines when the North Stay is-direly South 


above the Pole, or North under the Pole. 


EY know at what hour, every Day and Night,the North Star is 
direaly North or South , above or under the Pole ; bring the 
moving Meridian togg2 of the Clock in Y Aries hour-Circle and 
20 degrees,the Longitude of Loxdox, then turn the upper Plain , 
until the Star called Alive, being a Star in the Great Bear's Rumpe, 
or the hindmolt of the 3 in Charles his Warne , unto that Index on 
the North or Southſide , and then if that Star be on the South fide , 
the North Star is then 2 degrees 3o-minutes-under-the Pole, and if 
Aliot be on the Northſide , the North Star is then 2 degrees 30 
minutes above the Pole. | 

So the 22 day of March, eAlit isSouthat 12 cf the Clock at 
Night, and ſo the North Star is then 2 degrees 30 minutes under 
the Pole ; and the 4 day of February, Alot is" South at 5: of the 
Clock in the morning , and ſo. the North Star is then alſo 2 pn 
_ 30 minutes under the Pole : And the 9. day of. September, Alt is 
Notth at 12 of the Clock at Night , and the North Star is then2 
degrees 3o minutes above the Pole; And the 25 day of : Oftober, 
eAliot is North at 9 of the Clock at Night, and then the North 
Star is 2 degrees. 30 minutes above the Pole... - 


-. >." - 


To Draw the Parallels of the Sun or Stars Declinations _ 
and thereby to know when they Riſe or Set , or whether 
they Riſe or Set at dll,” PR 46s 


"FT Odraw the parallels of Declination; Firſt, ſet cne Foot of 
the Compaſles in the Pole or Centre of the,moving Meridian, 

and then extend the other foot to. 5 degrees, 10, 15, 20, 25430, 
cc. inthe ame moving Meridian, accordipg as. the Declination 
may. require; then yith-the ſame extent ſo taken out of the moving 
Meridian , ſet one footin;the Centre of the- moving Horizon., 
and from the Diameter ſweep " arch of *a Circle both wayes to cur 
3 the: 


[18] 
the outward edg of that plain Horizon, with points or Croffings 
inths edg. of the Horizon, are thediteR places where thoſe Stars 
come unto at their-rifing'or ſetting 5 Note. , if any Star here in the 
Latitude of 5 1 degrees 30 minutes, hath his Declination North 
equal or more than the Complement of the Latitude, that Star (I 
lay) ſets not at all, for thenthe Compaſſes in the plain Horizon 
will fweep an Arch of a Circle within the plat Horizon, and will 
not reach the outward edg, "therefore that mr ſets not at all ; And 
ſo if any Star hath South decfination equal or greater than the 
Complement of the Latitude , that'Star riſeth not at all 'in our 
Horizon, and ſo of all others. 
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To find,every Day in the year,at what time any of the Planets 
cometh tothe South. | 
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Þt bring the moving Meridian to 12 of the'Clock and 20 de- 
grees, the Longitude of Lowden', and there keeptt faſt , and 
then find the Sign and Degree'thatthe Planet is inat thattime, and 
then turn the whole uppec Plain until that gn and degree cometo 
the moving Meridian-placed at x2 of the Clock 20 degrees, and 
there keep thern both-faſt together , and then ook in the Circle -of 
Months for the Day y led voAnowithe time of that Planets 
coming to the South, and right againſt that day in Arzes hour- 
Circle, youwill ſee at what of the Clock that Planet comes to 
the South, Th 

So H Saturn's place or Longitude in the Ecliprick the x5 day of 
March, being 8 degrees 56 minutes of W Capricorg , if you 
turn the whole upper moving Sphere until that.Sign and Yegree in 
the Ecliptick come to the Meridianplaced at 12 of the Clock 20 
degrees, andthere hold them bothfaſt together, andthen: tight a- 
94nſt the x5 day Y Aries hour-Circle , it will appear that H $«- 
ture cometh pe at 6 of a rreeay I - = 
'mornino ; and Fupirer's place of 'Longitude in the 'Ecliptic 
the 15 day of March. » being 14 degree: > Bo men ec. 
rius cometh'to the South at 8 &f' the Clock 46 Minutes paſtin the 
Morning ; and the ſame day Afarsbeing'tn -3 degrees 4 _ 
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of 2 Piſces, corhtenki tothe Soinh'a# v6 of the Clockin the mort | 
ing; egd Heme the fume doydningin I8 degrees 5o minutes of = 


& Tauwrm, cometh to the Southiat 2 of the Clock' 46 minutes-in 
the Afternoon; and # Mercury being then in 8 degrees 46 minutes 
of a3 Aquarize,cometh to the South at $ of the Clock 46 minutes 
palt in the Morning ; and the ſame day » Lune being in 19 de- 
orecs 22 miumtegof Þ:Cater', cometh to the South at 7 of the 
Clock 2x minutes palt in'the Afternoon, allowing '2 minutes'in 
the Ecliptick for each hour to be added to the phce of the Moon , 


ſo here was added 14 minutes ; Note ,,if the day whereon you. 


defire to know when the Scar cometh” to the South be ih the Eat 


Semicircle , they are Morning hours ; or-if they be in the Weſt | 


Semicircle, they ate Afternoon hours, ' 


To find the true Diſtance of the Moon's Motion from the 
S Al - : - 


| PHT the Ephemerides find the Moon's placen the Ecliptick, 
then bring the moving Meridiants r2 houts ard 20 degrees, 
the Longitude of London, and then bring the Moon's place 1n the 
Ecliptick alſo to that Meridian ; and there hold them both*faſt- to- 
gether ,' and then in the Cirele of Months find ade # rag 
to know, at what hour the Moon cometh to the Meridia, and 
right againſt that day you will find the hour of the Moon's then 

RT arch, the Moon being-in r$8 de 
So the 17 day of Aaveh,  being-1n 18 degrees of 
A Leo, detig who Meridiart to x 2 hours and 20 degrees, 
the Meridizn and Longitude of Zoxdor, then turn thewhole upper 
Sphere until the Moon's place tn the a alfo come 'to that 
Meridian, and there keep them both” faſt together , and thew in 
the Circle of Months you will find right againſt the 17 day of 
Marchg hours 1 7 minutes in-the Afternoon, which is the tim? of 
the Moon's comins:to the South that day, alwayes'inwork remem- 
bring when! you have found 9 hours to allow two Minntes for exch 
hour , 'which here's r 8 Minutes, which-r 8 fninntes in the Eclip- 
tick, ar the Rate of 4 minutes for a degree, is 4 degrees ;, and =_ 
Joyn:d: 
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joyned to. 18 degrees: of 635 Leo the Moon's. place maketh 22+ 
degrees, which is the true: place that the Moonis:thenin,; which 
brought to the Index placed at 12 hours and: 26 degrees: as- before, 
and there kept falt right againſt the x97 day of March will appear 
g of the Clock 1 3 minuts paſt in the afternoon,. which is now.the 
dire&.true time of the Moon's coming to the South... -_. 

Note,-On the lower fixed;plain in this Inſtrument, are placed 
3 hour-Circles. ,. the outwardmot with 24 hours at Y Aries is to 
meaſure th2 right Acenfion in time; the middle hour-Circle;which 
I call Y Aries hour-Circle beginning at 12 a Clock and 20 degrees 
longitude, ais proper for the Meridian of London , to meaſure the 
hour of the day: or night; the-third, next the EquinoRial, is to 
meaſure time from the general or. firſk Afronomical Meridian 
according to the diſtance betwixt the Sun or Stars. 


To find the longitude, by knowin when any of the fixed 
Stars cometh to the South, 


F {r{t, you mult obſerve, that by this proje&ion in the lower fixed 
plain repreſenting the Terreſtrial Globe,atone ſingle certain 
point take in the EquinoQtial,, there is ſet and placed 360 degrees 
with x 2 of the Clock at noonin the next hour-Circle,and Y Aries 
in the ſecond hour-Ciccle,and 24 hours in the outward hour-Circle, 
and this Meridian thus tated is the firſt Meridian of the World, 
and declareth the beginning and enging of all longitude; which 
forme;ly by Geographers hath been placed at ſeveral parts of the 
World, ſome aſligning” it to, paſs through St. Adichaels Iſland, one 
of the Azores, others will have itito paſs. through Texaref one of 
the Canery Iſlands, and ſome again will, have it paſs by or through, 
the Weltermoſt parts of Africe ; all as yet grounding themſelves, 
from courſes, diſtances , departures, /\ <a of latituds and 
langigpe , found by expert $kilful praRical Navigators according 
to their Sea obſervations and reckonings ; for I-ſuppoſe there have 
bgen as yet but few Eclipſes obſerved to contradi& the expert 
Navigators indeavours, who indeed deſerve the honour and thanks 
for the originals which built that demonſicative Figure and Type 
calle 
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called the Terreſtrial Globe, and 1 ſuppoſe will in the future gain 
the like honour in this great matter, by praQtical proof confirming 
a true Meridian and Longitude properly and peculiarly belonging 
to each particular part and place upon the Terreſtrial Globe, being 
the moſli'competent Judges grounding their knowlelg upon their 
oreat Attempts and cemotegDiſcoveries , which others,not verſed 
in thoſe things, muft come far ſhort off. Now Aſtrohomically we 


lay 360 degrees muſt be accounted for the dezinning and ending 
of a an upon the earth 


ridian and Longitude,upon the Terreſtrial woes Apo mt, 
ridian 


which my ſurely be pointed out and ſhewed which is itin parti- 


| [22], 
of places upon the earth were vatjoully affirmed,.and therefore 
they medled with none of them.  , | , 


To find exai#ly the True' Meridian and Longitude of the 
City of London, mm. . 5. 


[rſt, by this Inſtrument to find the true Longitude of Loxdox, 

you mult conſider the day of what month you will imploy for 

this ſervice, which day I then call the day of the Sun; then alwaies 
bring the day of the Sun tp 360 degrees,the beginning and ending 
of all Longitude, then take notice of apy of the fixed Stars placed 
upon the. upper moving Plainin this_Inſtrutment, and' bring the 
moving Index to cut that Star,and in the ontward hour-Circle you 
will find the hour and minute of that Stars coming to the South, 
when the day of the Sun ſtandeth at 360 degrees in the EquinoRial, 
which on the ſame day of the Sun will ſheyw one and the ſame hour 
and minute, for the' Stars being South inall the particularLongituds | 
of the World ; and fo that hour, common to all Longituds, cannot 
diſtinguiſh the particular Meridian of any of them, but this Inftru- 
ment from+that ground will ſhew each proper and particular 
Meridianand Longitude of all places upon the Terreſtrial Globe 
whick-cannot be remoyed oraltred; for,if you count in the lower 
hour-Cirele placed next the EquinoRtal, 1 boil, 2 hours, 3 hours, 
4 hours &e. -according to the diurnal motion, untill you bring the 
day of the Sun to ſuch an hoar as right againſt it will ſtand the hour 
and minute in Y Aries hour-Circle , anſwerable and equal to the 
hour firſt. faund inthe outwardCircle conteining 24 hours aNatural 
day, at which, time, the. day, of the. Sun was firſt brought to 360 
degrees in the EquinoRial, and ſo. the. hout of the Star was that day 
one and the ſame in all Longitudes: bit now(I'ay) if the day of the 
- Sunbe turned to ſo many hours and minuts in the Tower hour-Circle 
that then' againſt the ſame day of the Sun in Y. Arzes. hour-Circle 
there appear the houts and minutes equal to, the hours and minutes 
ficſt found in the outward Circle of. 34 hours, I ſay,the Star, pco- 
poſed will then-Rand right againft the. proper and particular 
Meridian and Longitude of the place defiredzand cannot Puny 
C 
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be remo7ea of conſtrained to. ſtand againſt any other Meridian or 
Longitude, but that which properly and particularly belongath to 
thar one ſingle part, point,'or place upon the Terreſtrial Globe, 


yen —_ 


| Example. 
The firſt of A rif, 7 demand how the proper and particular 
oak ha p. Longitude j4 the City of London may be 
found and diſcovered, by this Inſtrument. | 


Ring the firſt day of April to' 360:degrees, which I now call 
the day of the Sun, then find on'e upper plain or Sphere the 
fixed Star called the Lyons Tayt, and thereon place the moving 
Meridian or Index,and then in the outward hour=Circle it will ſhew 
that Star cometh/to the- South at'20.a clock Iz minutes in the after- 
noon which is the common hour for- all Meridians it the World 
for that day ; therefore now turn about the-uppet moving Plain 
or Sphere untill the firſt day of April the day of tae Sun come to 
8 hours 5 2 minutes inthe Towermolſt hour-Circle, and ther right 
againſt the ſame hour and day of the Sun- in Y Aries hour-Circle 
you will then find xoa Clock x 3 minutes at night equal to the 
hour firſt found in the outward hour-Circle, and {o the Star called 
the Lyons Tay! will now Rand exatly againſt 20 degrees in the 
Equino&tial, placed uponthe fixed plain at 10 a Clock 1 3 minutes 
at night, which is the proper and particular Meridian and Longitude 
of the City of Loxdex,which cannot poſſibly be removed, chan$ed, 
oraltred, and-was never truly or 'thus Rated by any Man 
before. T 49-43 | $306 *©:1 03;£ 
So in hike manner,if you will the ſame firſt day of: April imploy 
the fixed Star called Hidr#s Heart, tofind the true Meridian and 
Longitude of Loxdon,bring again the firſt day- of April the day of 
the Sun: as. before to 360 degrees , and' then: place-the , moving 
Meridian upon that Star, ;and-in! the autward hour-Circle:it will 
ſhew 7a Clock 52-mimutes z therefore now'turnthe day of the Sun 
to 6 hours 32 minutes inthe lowermoſt hour-Circle,and then right - 
againſt that in Y* Aries hour-Circle you will find again 7 a Clock 
2 > Þ- 
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52 minutes,and then you will find Hidra's Heart, will and again 
direMy right againit 20 degrees, the yroper Meridian and Lon- 
gitude of Lvndey as before at 7 a Clock and 5 2 minutes. © 

So in like manner if you will the ſame firſt day of April imploy 
the Star called V:rgiz Spik,bring the day of the Sun to 360 degrees 
andplace the moving Meridian upon the Star , which will then 
in the outward hour Circle ſhe x 1 a Clock 48 minuts, therefore 
now turn the day of the 'Sun-to 1o hours 28 minyts, and at the ſame 
time tight againſt that, in 'Y Aries hour-Circle,-you will find 1x a 
Clock 48 minutes at night, and then the Yirgin Spike will and. 
right againlt 20 degrees, the true Meridian at Lowtade of London 
as before, and ſo in the ſame manner you may imploy any of the 
fixed Stars which you think,convenient,'and they will all affirm the 
true, proper, and particulagyMetidian and Longitude of Londenis 
direaly 20 degrees, which cannot be removed, altred, or contra- 
diced by any Man; and fo being at any place or point upon the - 
Terreftrial Globe, by this Inſtrument, and the ſame Rule, you may 
find the proper- and particular Meridian and Longitude of that 
place, which cannot be removed, altred;or denied by any one. 


To find the true Longitude of the City of London , at the 
Sun's Setting... k | 


Example. 


{rppoſo hnguatbey of Aprilit be required to find the true: 
Longitude of the City 'of Londow at the ſetting of the Sun ; 
bring the longeſt Meridian of the moving Horizon to 360 degrees 
the firſt Index. of the. world , and there keep it faſt, then turn 
the upper moving Sphere until the place of the Sun , being then 
© the firſt minute.of & Tawm, come to the.edg of the Horizon in 
the Weſt Semicircle of the Inſtrument;"then bring the moving 
Meridian/or [edextb the place of the Sun, which /»dex will then 
at the ſame time inthe-Circle of dayes and months cut or ſhew the 
vo day of April the'day of the Sun; and-now:'the Inſtrument thus 
Rated, keep all the. /ndewegand Horizon unalteted , D_ 

e the 
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- the whole upper moving Sphere , until that /zdex. which cuts the- 
day apc: of the. Sun come to 360 degrees, the firii Meridian , 
and then- the longeſt Index of the Horizon in the outward hour- 
Circle will cut 4 » Which is the diſtance that day betwixt the 
Sun when he is on the Meridian , and the time of his ſetting when 
he igin the Horizon, and fo continues. at the ſame diſtance, for 
that day, upon all Meridians and Lungitudes until the Sun, by the 
force ,of Primums. Mobile , is carried round- about the world ; 
Therefore now again turn the whole moving Sphere unaltered ac- 
cording to his Diurnal motion , until the /zdex at the day of the 

l Sun cut in the innermoſt hour-Circle 5 hours 40 minutes , and then 
| at the ſame time the ſame /ndex will alſo cutin Y Aries hour-Cir- 
cle 7 of the Clock in the Afternoon, the time of Sun ſetting, which 
was alſo the firſt diſtance cut in the outward hour- Circle ; and 

2n the longeſt /ndex of the Horizon will Ray at 20 Gegreehs the. 
true Meridian and Longitude of the City of. Loudon , which can- 
not be removed, altered, or contradicted , and was never before 

found, known , or tzuly ſtated by any man until Now: and by , 
the ſame Rule and Dire&ions, being inany part of the world, we 
can as truly and exaRly find the proper and particular Meridian and 
Longitude belonging to that place , as we have now-ſetled and diſ- 
covered a true,proper,and particular Meridian and Longitude , not- 
to be changed , removed,or altered for the City of Laxdow, which 
was never known or found before , confirmed both by the South- 
ing of a Star , and Setting of the Sun. GY 


ſt. —— 


THE THIRD WAT.. 


To find the true Longitude of the City of London 'at the 
Sun s Riſing. | 
NUppoſe the ſame tenth day of April it be required to find the 
JUePo Meridian and pm TC of Fenkewarnde on's: 
Riſing ; bring the longeſt /ndex of the Horizon to '360 degrees , 
the firſt Meridian as before , and there RE 3 then turn the / 
upper moving Sphere., until the place of the Sun, being ay 


<< 
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firſt minute of & Tawrm , come to the edg of the Horizon-in . 
the Eaſt Semicircle of the Inſtrument ; then bring the. movi 
Meridian or Index to the place of the Sun , which will then alio 
cutthe tenth day of April, in the Grcle of Montas ,, which is 
now the day of the Sun; and fo the Inſtrument thus ſtated, 
keep all the Indexes and Horizon unaltered ; and now being it-is 
Sun Riſing , turn the whole moving upper Sphere, until the Index 
which cuts the day and place of the Sun to 180 degrees, or 12 of 
the Clock atnight, and then the longeſt /»dex of the Horizon will 
ſhew in the outward hour-Circle 7 hours, which is the diſtance 
being upon the firſt Meridian Now at 180 degrees 12 of the 
Clock at Night , which is the diſtance of the Sun that day betwixt 
the time when he's upon the Meridian , and riſeth in the Horizon, 
round about the world iÞ all ceſpeRive Meridians and Longitudes; 
Therefore now turn again the whole moving Sphere , according to 
his Diurnal Motion , until the /»dex at the day of the Sun in the 
innermoſt hour-Circle, cut-3 Hours 4o minutes, and then the ſame 
Tadex in'V Aries hour-Circle,will ſhew*s of the Clock the time of 
Sun Riſing ,' and the longeſt Index 'of the Horizon at the ſame 
time will ſtay again at 20 degrees as before, the true Meridian and 
Lonsituge of the City -of Londen, confirmed by three ſeveral 
wayes, and cannot be removed or altered to any other point , which 
point of Longitude was never found before. 


THE FOURTHWATYT, 


To find the true Longitude of the City of London by the 
Moon when ſhe cometh to the South. 


ow 1r- the 11x day of CMay, the Moon being then in 2 degrees 
of 81. Leo,it were required to {hew then the true Longitude of 
the City of Londes.; firlt bring one Index inthe Circle of Months 
eSthe 1 24h.day of ay. the day of the Sun, then: bring anottiec 
Index to the 2 5. degrees of A, Leo, the Moons place that day, and 
then the diſtance betwixt thoſe Indexes will appear in the Equi- 
noRial to be 88 degrees, which 1n time is 5.a Clock 52 — ; 

therefore 
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therefore now turn the whole moving upper Sphere, keeping. the 
two Indexes unaltred, and bring/the Index placed at the:day of the 
Sun to-360the firſt Meridian and begining and: e of Lon- 

itude, and then the Index of the Moon, in the Equino&ial on the 
Eied Plain, will ſhew 88 degrees which is 5 hours 32 minutes in 
time : but in regard the Moon for this diſtance of time niuft have 
2 minutes allowed for each hour, take with a pair of compaſles 
I5 degrees of the:fixed -EquinoGal, and then ſet one foot in 88 
degrees, and turn over the compaſſes untill they come to 360 
degrees, and count how many times they are turned over which 
here will appear to be 6 times, therefore at 2 minutes for an hour, 
1s 4 minutes,which added to 5 hours 52 minuts maketh 6:a'Clack 
4 minutes agreeing with Mr. #i»gs calculation, within'2 minutes; 
with x2 minutes add to $88 make 91 degrees, the true diftance, 


the Moons Index now ftanding there. Then the” Indexces fit 


unaltred, turn the whole moving Sphere untill-the Moons Index 
cometh to 6 a Clock 6 minutes, which will alſo-cut 11x degrees- 
in the EquinoRtial, and then-thz Index of the Sunyyill \then ay: 
294in at 20 degrees: the'true LUIIGE of -theCity of Loxdot'as 
before, which cannot be removed, altred or contradited by any 
one. And thus hath the true Longitude of Londen bzen. confirmed 
by four ſeveral waies to be directly 20 degrees andno'more; no- 
Man having before now ever difcovered what it was; and ſo by the 
ſame Rule, may the true Longitude of any part of the world.be 
ſpeedily found, 19117 3104 Nenmmar T 921 BnA. <£ 


— - — x 


ANOTHER ENTS 
To find the true Longitude of the. City. of London-by the 
Moon when ſhe cometh to the South. 


'Uppoſe the eleventh day of May, the Moon being then in 25 
degrees of $4 Leo, it were required to find the true Longi- 
tude of the City of London ; Firſt bring the x1th day of May 
now the day of the Sun to 360 degrees the firft Meridian , and turn 
the Index to 25 d:grees of &, Leo the Moon's place, that day, = 
rnen 


_[a8J 

then the diftance betwixt the Sun and the Moon will r, inthe 
EquinoQiial upon the fixed Plain, to be 85 degrees, and in the our- 
ward hour-Circle 5 a Cleck 52 minutes ; but now in regard the 
Moon muſt be allowed 2 minutes for each hour to be added 'to this 
diſtance take 1 5 degrees with a pair of Compaſſes ont of the Equi- 
- no&Rial and ſet one foot in 88 degrees, and you will find you may 
turn them over neer {ix times before you come to 360 degrees the 
firſt Meridian, therefore you mult allow 1 2 minutes which is 3 
degrees more in the EquinoCtial, and the Moons Index -muſt now 
and at 91 degrees in the EquinoRial, and then in the outward 
hour-Circle will now ſhew 6 a Clock 4 minutes. Therefore ngyv, 
keeping the Moons Index unaltred, turn the whole moving Sphere, 
untill the Index of the "Moon cut in V 'Aries hour-Circle to 6 a 
Clock 6 minutes in the morning, and then the 11th day of Aday the 
day of the Sun will Rand right againſt 20 degrees in the EquinoQtial, 
again the true Longitude of the City of London, as before,which 
cannot be altred or contradited by any oneAnd thus we have tated 
the true Longitude of Loxdox four ſeveral wayes to be dire&ly 20 
degrees and no more ; which was not known or diſcovered before 

this time by any Man. 
1, Note, the outward hour-Circle alwaies ſheweth the Sung 
diſtance from the Star, from the Horizon, or from the: Moon in 
hours and minutes, and the Equino&ial ſheweth the diſtance in 


2. Andthe Innermoſt hour-Circle ſheweth how many hours 
and minutes you may turn the day of the Sun or the placeþf the 
Moon. | 

3. AndY Aries hour-Ciecle in the middle alwaies in his own 
accompt ſheweth the ſame hour with the ontward hour-Circle, 
and ſo determineth the hour of the day proper for that Latitude 
and Longitude which you are at. 


Two 
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Two ſeverd Queſtions by finding the Mooy;Sonth to kvow 


what Meridian you are at. 


£ $ { 


| The firſt Queſtion, 


He roth day of Fane 1665 three Men being at Sea, the fit 
Man had the Moon South at 6 hours.z 8 minutes; the ſecond 
Man,at 6 hours 29 minutes;and the third Man had the Moon South 
at 6 hours 32 minutes. I demand what Meridian and Longitude 
each of thoſe Men were then at > | | : 


. Example. 


FlrR,the roth day of June, you may then readily find that the Suy 

' 1s thenin 29 degrees of It Gemzmi at 20 degrees the Meri-. 
dian of London,and the Moon at that time in 3 degrees 5o minutes 
of i= Libra; therefore now ſet one Index to the 10th day of June 
the day of the Sun, and the ſame Index in the Ecliptick will then 
Cut 29 degrees of It. Gemini,the place of the Sun:then lay the other 
Index on 3 degrees 50 minatesof tx Libra;zthe place'of rhe Moop, 
and with the Indexes unaltred turn the pt > Sphere untill the 
Index of the Sun cut 20 degrees the Meridian of London, and'the 
diſtance betwixt che two Indexes inthe Equinoctial wilt be 94? 
degrees which is 6 hours 18 minutes, the firſt Man's hour of having 
the Moon South:but the Index of the Moon then in the Equinoctual 
will alſo cut 11 5 degrees, the firſt Man's: MEridianand Longitude 


that he was at. 


The ſecond Man having the Moon South at 6 hours 
29 minuts, Toe 


THE Indexes remaining as before turn the npper Sphere untill 
* the Index of the Mooncome to 20 deetees the Longitude of | 


Londen; but now in regard there muſt be allowed, 2 minutes for an 


hour for the Moons depreſſion, which is 12 minutes,therefore _ 
E | ac 


- B08 
, 


. 


Back the Index of the Moon 3 degrees, and then turn again the 


the Loveitnde of London ; and the Index of the Sun will then cut 
' 6 hours 29 minutes : ſo the ſecond Man had the Moon South at 20 
degrees the Meridian of Lendow. | 


The third Man having the Moon South at 6 hours 
. 32 minutes. | 


THE Indexes not alſtred from the laſt propoſition, turn the 

upper Sphere untill the Index of the Moon come to 320 
degrees, but now having 3 hours difference, allowing 2 minutes 
for an hour,turn back the Index of the Moon 15 degree, and then 
turn again the upper Sphere untill the Index of the Moon cut 326 
degrees,and then the Index of the Sun will cut 6 hours 32 minutes: 
ſo the third Man had the Moon South at the Meridian and Lon- 
ottude of 320 degrees. 


I” ——I— TO ————— 


The Second Queſtion. 


TF 4* 17th day of June 1665 fiveMen being atSea,theMoon then 
at the full at 10 a Clock 24 minuts paſt in. the morning , the 
Sun in the 6 degree of & Cancer and the Moon inthe 6 degree of 
% Capricorn South at x2 a Clock, at 224 degrees the firſt Man's 
Meridian and Longitude ; but the Second Man .-hath the Moon 
South at 1 2 minutes after x2 a Clock; the third Man 24 minutes 
after x 2; the fourth Man 28 minutes after 12 ; and the fifth Man 
34 minutes after 12 a Clock. 1 deniand, What Meridian and 
Longitude each of theſe particular Men were then at? . 


Example. 


Irſt, lay the Index one end on the 17th day of June which will 


' th:n alſo cut 6 degrees of S (avcer the Suns place, and the 
ether end will then cut 6 degrees of W-Capricors the Moons place, 
then move the upper Sphere untill the Suns end of the Index cut 10 
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| To the K I N G's moſt excellent « Majeſy, 


" Dreod Soperaign £ = 
ie Claire RR Watt ka. 


7 Fine ER, brought firſt of. all 
| crQ 


MY 1s Your Sa re 3 5 
© þ| Derg id nof, We wy 
( ' day of ſmall things, but out 
| - of Your Prince] Y Fopyur 
ganed NE and had the, tienge to hear 
e Realons- and” "QObye9 AiouNs =, 'Heroick 

- Breaſt being, truly, inſpired bb: perſuaded, 
that the greateſt MyReriesand Matters Tr the 
world, were firſt madeknown and difcovered 
by plain men, and hid from the Learned ; and 
ſo to this day the greateſt pretended . natural 
knowledges are ti] 432 by practical 
Proot-pieces 3 = n which confiderations Your 
Majeſties faithful-Subjeds Riybert Theaker and 
Charles —_— after much expences of 
mon time, -are now endevouring to en- 
able GIG men, with the fall know- 
ledg of this Inſtrument; and in regard Charles 


CEP bath made ſeveral long Voyages and 
Diſcoveries, 


Li "4 ON 4 
. ; "ew 
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_ The Epiſtle Dedicatory. 


Diſcoveries, inſtructed and brought up a con- - 
ſiderablenumber of expert Navigators,(many 


of them being now in your Majeſties Service) 
it is hoped in time he will alſo enable them 
with chis knowledg ,. that their Proof-pieces 
may give.an end to all Objeaions :_ In which 
hope for the preſent I humbly lay all down at 
Your Majeſtics Feet, beſeeching a favourable 
acceptance of this Mite, which may prove 


more worth than the offerings of abundance. - 


And ſo in all obedience I ſubmic my ſelf. 


to Your Majeſties Princely good will and plea- 
fare, defiring the great God of Heaven and 
Earth co grant Your Majeſty a long , proſpe- 
fous, and happy Reign. 
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You MAFESTIES 


| 7 
moſt bumble and obedient i} 
Li 
Subje& and Servant, 


Robert Theaker. 
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43+] : 
2 Clock 24 minutes paſt in the morning, the time of full Moon, 
and the Moon's end will then cut 224 degrees'inthe EquinoRtial, 
which is the firſt Man's Lopgitude at 1 2 a Clock ; then allowing 


2 minutes for each-1 5 rcrt,es ane hour of time fog the Moon's - 
y 


depreſfion,you will then firſt find that betwixt 224 degrees and 1 34 
degrees is contained go degrees, Which is 6 hours of time; now 
allowing 2 minutes for each hours depreſſion, in all 12 minutes, 
which 1s 3 degrees,turn the.upper Sphere,the Index unaltred, untill 


the Moons end come to 1 34 degrees. then 3 degrees allowed for ' 


depreſſion maketh exa&ly 12 a Clock 1 2 minutes paſt: So the 
ſecond Man's Longitude muſt be 134 degrees at that time and 
place. The third Man having the Moon South 24 minutes after 
12 a Clock, aHlowing 2 minutes depreſſion for each hour, it appea- 


.reth that his Meridtan and Longitade, when he hath the Moon 


South, muſt be 44 degrees : becaule the diſtance betwixt 44 degrees 
and 224 degrees in the: EquinoQial is 180 degrees, or 12 hours, 
and then 24 minates which is 6 degrees allowed for depreſſion 
maketh 24 minutes after 12 a Clock : fo the third Man muſt have 


_ the Moon South at the Meridian and Longitude of 44 degrees, The 
fourth Man had the Moon South at 2o degrees 28 minutes after 


x2 a Clock, becauſe the diftance betwixt 2o degrees and 224 
degrees in the Equino&tial is 204 degrees or 13 hours 9 minutes : 
therefore allowing 2 minutes depreſſion for an hour maketh 28 
minutes after 12 a Clock ; ſo.the fourth Man, had the Moon <outh 
at 20 degrees the Meridian and Longitude of London, The fifth Man 
had the Moon South at 3 34 degrees 34 minures after 1 3 a Clock, 
becauſe the diſtance according to the Djurnal motion betwixt 334 
degrees and 2 24 degrees is 250 degrees or 17 hours, {llowino 2 
minutes d 10n for an hour, maketh 34 minutes : ſo the fifth 
Man had the Moon South: at 334 degrees 34 minutes after 1 2:2 
Clock ; whichis all that was required. 


The Rule and reaſon for turning the upper Shere is from 
360 degrees. | 


THE rule is to ſee how many hours and minutes the Sun can be 
turned from the firſt point of Y Arzes, before t'e Star C21 
come-to be South:: and the reaſon is becauſe the Star cannot be 


South but at one time at one Meridian, . To 
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* 1. 41 Tocrtthe Horizons for all Latitnds. 
F JPon 2 peice of paſtboard draw two lines Squarewiſe, that is 
 >*.-perpendicufar to each other, and let the*longeft line be the 
diameter of the upper Sphere, and the ſhorter the perpendicular, 
th2 Latitude from the'Center of the Index, by which-means, from 
the Center where «the two lines croſs each other there is got ot 
found 3 points; now*find the Center to thoſe z points, and [trike 


- 


_ anarch,and cutout by that archthe Horizon required. | 
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Ears: « 


Ag. 6.1. 28, for pannaet red parallels, p. 8.1.17. for Terreſtrial c, Celeſtial, | 
p. It. 1.26. for conteia r, count, p. 17.1.1, for all Akines r. all Times , l- 
P. 24-1. 27. for firſt Index x. firſt Meridian. 
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